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1. Ky direction of thfc'P resident of tliu United Status, a commission, to consist of the 
following-nil met) officers of tin; Corps of Engineers, It hereby appointed, to meet in New 
York City on November C, Idill, or as soon thereafter as practicable, to report for Mia 
informal ion of fcbft Secretary of War an opinion upon certain subjects connected with 
the improvement of the South Pan of the Mississippi River. 

Detail /or the Ccmtoiiteion, — Col. John G. Barnard, Lieut. Col. II, G, Wright, Lieut, 
Col. B. S, Alexander. 

The eninmissiou will be governed by instructions to ho coiuniunicateil by the Score- 
tary of Win'. 

* » » • • H ■* 

Uy command of General Sherman ; 

E. D. TOWNSEND, 



Official : 

L. H. l'ct.or/.c, 
A**intant Adjutant tlciitral. 
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War Department, 
Washington, D, C., November 2, 1870, 

GENTLEMEN: J present herewith for your guidance the instructions 
referred to in the enclosed special order. 

The purpose in assembling your commission is not to interfere in any 
way with the duties of Maj. (.-. B. Comstock, the officer of Engineers, 
who has faithfully performed the duties assigned to him under the act, 
Viz, "to report the depth of water and width of channel secured and 
maintained from time to time in said channel, together with such other 
information as the Secretary of War may direct," but to obtain your 
pml'cssional advice upon certain points which the law requires the Sec- 
retary of War to decide upon. 

The questions upon which 1 desire your opinion are as follows: 

First. Is the shoal at the head of the South Pass a part of that pass 
or of the main Mississippi Itiver? 

If Mr. EadS obtains a channel twenty feet in depth in the South Pass,, 
exclusive of this shoal, is he entitled uuiler the law to his first payment 
Of half a million dollars t 

Second. What depth and width of channel is it desirable to secure 
permanently through this shoal ! 

Third. What is your interpretation of the words " average Uood-tide ff 
us used ill the second section of the act f 

It appears from the records that on the 18th May, 187S, Majur Com- 
ttook propounded this same inquiry ti> the Chief of Engineers, (copy 
of his letter herewith,) and that that officer decided, and the Secretary 

Of Wat approved bis decision, that •» (he average llnod-tide should bo 



determined by excluding the effects of variations in the river's dis- 
charge,* 

Mr. Ends now appeals to have this decision set aside for the. reason 
that " average flood-tide cannot It*- determined at the bead of the pass, 
if any of fcbe natural conditions affect i n g that level are disregarded," 
* * * "Neither the mean effect of the winds nor the mean elVectof 
the rise and tall of the river can he ignored in determining the plane of 
mean or average flood-tide even at the month of the pass, nor can either 
one be disregarded in fixing the plane of 'average flood-tide' at the 
head of the pass." 

In (his eOU.neetion yOO will please examine the United States En- 
gineer's gauge, and recommend whal point upon it. should indicate the 
plane of "average flood-tide" or zero of reference for all measurements 

Of depth. 

Fourth. I desire a full expression of ,\o<ir opinion as to u the materials 
used and the character and permanency with which the jetties are be- 
ing Constructed," and as to whether the work is being constructed accord- 
ing to the spirit of the act, as mentioned in the tenth section thereof. 

Fifth. I should be glad to receive any general suggestions, in connec- 
tion with (his very important work, which yon think will assist mo in 
performing the duties required ol the .Secretary of War by this act. 

In order to assist you in forming your opinion you are authorized to 
visit the works at the South Pass, and to proceed to this city, if you 
consider it necessary to consult any records here. 

The sum of $-,oinj will be placed to your credit from the appropriation 
for contingencies of the Army, and it, is hoped that your expenses may 
be kept within that sum. 

A copy of these instructions has been sent to Major Oorostock, and he 

has heen directed to afford ,\ou every facility in his power to aid you in 
your investigations. 

Mr. liiuls has also been notified of your appointment, and has heen in- 
formed that ymi will he ready to receive any communications he may 
wish to submit to you. 

The unpublished records on this subject are now in my office, and will 
he open to your inspections, or copies will he sent to you if desired. 

The printed documents VOd are probably familiar with, including the 

three reports hy Major ComstocU upon the progress of the works, 
The fourth report of that oltiecr, dated September lid, ami giving the, 
depth of crater Oil August 1 7, is now in the hands of I he printer, and will 
be forwarded lo yon as soon as received. 

Major Cornstock luis also heen requested lo make another survey dur- 
ing the present mouth. 

I desire that your investigations be prosecuted with the utmost dis- 
patch consistent with their great importance. 

It it is feasible to send mo your report, or a. summary of its Conclusions, 
in time to be incorporated in my annual report on November lit), 1 par- 
(ieulai'b request ihal von will do so. 

Very respectfully, your obedient servant, 

J. D. UAMEKON, 

Secretary ,>/ \Y<n\ 

Col. JoItS (i. IUUNAKip. 

Cftr/iti nf Etiii'itiivvx. 
Lieut, Col. II. C. W 'iiliiHT, 

Corps trf Engineers, 

Lieut. Col, IS. S. Ai.'kxani»kk, 

Corps of Ktuj't it'vrs. 
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New Oklkans, La,, November t% 187& 
Snt : The commissi uit appointed by virtue of Special Orders Ho, 2'JO, 
Sited Headquarters of the Army, Adjutant General's Office, Washing- 
ton, November 2j 1876, has the honor to report, that its members assem- 
bled mi the 6th day of November, in New York, and organized. Your 
fetter of instructions, dated \V;ir Department, Washington, November 
*s was received and considered, and on the evening of Mil* 7th the offi- 
cers of the commission stinted by railway for New Orleans, arriving 
Ehwe on the afternoon of the loth ; Mnj. (.'. B. Comstock, United States 
Engineers, the officer appointed according to the act of Congress " to 
report the depth of water and width of channel secured and maintained 
from time to time" joining them at. Cincinnati. At New Orleans they 
"let Mr. .Tames 15. Kails, and, at a preliminary meeting in the evening 
*i" the Ulth, listened to suggestions he had to make; and on the follow- 
"ig day examined the. maps of recent surveys of works at the South 
Pass, which were exhibited to thein in Ins New Orleans office. On the 
llith, they proceeded by the revenue-cutter Dix, which had been placed 
■ft their disposal for the perfotmaiiee of their duties, to Port Ends, 
South Pas*. The four following days, viz, the Kith, Hth, loth, and Kith, 
lere devoted to examining the works at the sea-en trance to the South 
I'mss, at the head of the pass, and at Grand Bayou ; likewise the 
Mans of the works and the surveys showing their present condition, 
l«iid before them by Major (-(mistook, and also by the engineers em- 
ployed by Mr. Rids, and to discussions; during which Mr. Kads and 
His assistants, as well as Major Uomstock, were invited freely to im- 
I'nrt Information and lo present Iheir views. 

After mature consideration of the information thus obtained, they 
"(>w have the honor to report, in response, to the ti ve (pieties propounded 
to them in your letter of instructions, as follows: 

Qii-aiv 1. "Ik tins sliuiil at the bend o£ the Smith Paw a part of thai pasd Or Of the 
'Hum Mi.iHiHHiptii River '!" 

" It' Sir. KiHlft obtainw a channel twenty 1'eet in depth hi Hie South I'iis-s cxrluake (if 
•Ola slni:tl, is hi) entitlm! Under 1 1 1 e law U> hifl Hritf. payment of half a million (hillitrsi" 

In answer to the lirst paragraph of the foregoing, we would say that 

, tilts shoal is not exclusively a part, of the South 1'ass, for it extends en- 
tirely across I lie river from shore to shore. It is therefore a shoal coin- 

Mtion' to all three of the pusses; but the channel (or channels) through 
tliis shoal, Iiy which access has been bad or is to be had in future from 

| Hie river idiove into the South l'ass, is a part of that pass. This eon- 
k triiefioo wo believe lo he in harmony with the views of the commission 

ffi hSTl, which estimated the total length of the " South Pass'' at 12,9 
(ilea, thus embracing the entire distance from the deep water in the 
f iver above to deep water in the Gulf, 

Tu the second paragraph id' this query we answer, Yes; provided the 

S'li'jiih so obtained has a bottom width required by the fifth section of the 
•'<-i ol Congress. 

ThoObligati if the United Stales to pay half a million of dollars 

"li obtaining a chaniiol twenty feet in depth, ami of not less than two bun- 



drcd feet in width, is expressed in thai section in terms which apply exclu- 
sively to the '*wideand deep channel, between the Sunt l> Pass fit' flu* Mis* 
sissippi I.'ivcr ami tie Gulf of Mexico."' The obligations of Mr. 1'V.ids in 
reference to the shoal at the bead of tic puss are expressed in the 
second proviso to section tof the net, the language of which pro v idea 
all necessary guarantees, and is flic only language of the law defining 
depths, &c, which does applj to fchissnosl, 

QincKr £. Wlmt itqith nud wiiHli '■!' clianinil Is it ilc-sintdJi' (n simhim permanently 
tbrongli this tbual ! 

The- second proviso to section tof the art demands a navigable depth 
"through said pass,' 1 and of coarse through this Shoal, of M twenty led" 
within thirty mouths; and "an additional depth of not less tluiu two feet 
daring each succeeding year thereafter, until twenty six feet shall bftVfl 
been secured.* We deem these depths to be satisfactory 5 ami, consid- 
ering that an inland channel requires less depth lor eijual facility of 
navigation than a sea-exposed War, that they arc fairly equivalent In the 
greater depths demanded by the. act in its fifth section for the "Wide 
and deep channel connecting the pass with IheOulfof Mexico." 

With regard to the width of channel through this shoal, it is probable 
that all the necessities of commerce would he satisfied, at least for a 

time, hy a width sufficient for the passage of a single vessel. One hun- 
dred feet WOtlld suffice for this purpose. We deem it desirahle to pro- 
vide ultimately a channel wide enough for two large ships to puss each 
other when under full headway, without, danger of collision, This 
WOllld reqtlfre a bottom- width of, say, tWO hundred feet. Though this 
is somewhat greater than is now to he, found in reaches of considerable 
length in the hody of the South I'uss itself, below Grand Bftyou, Wfl rec- 
ommend it as a desirahle width to he secured, 

Qi est 3. What la >nur interpretation el iliu words "average flood-titV 11s used 

in tin- Hueitud ((If tli) .wftiim of tuo act .' 

The phrase "average Hood-tide" is n.^t'd in the. .section referred to 
only in reference to the depths prescribed in that section, which depths 
roter exclusively to the*' wide and deep channel hot ween the South Pass 
of the Mississippi River and the Gulf of Mexico," i, «,, to the channel 
to he created by "jetties and auxiliary works" through the sea-bar of the 
South Pass. The expression does not apply to rlie " navigable depth" 
to he secured "through the pass'' in the second proviso of the fourth 
section of the net ; and hence lint to the depth to tic secured through 
the shoal at the " head of the pass." The matter is left, as is the width, 
to be governed hy the general prescription of providing a " uaviguhlo 
dCpth? This navigahle depth ought to he found at the low as well as 
at the high stages of the river. We therefore consider the principle 
governing the decision of the Chief of Engineers in his endorsement On 
the letter of .Major Onuistock, com nin uica ted to us with your letter id' 
ins! ructions, to be the correct one lor the head Of the Pass, viz: that 
the measure of depths prescribed by the second proviso to the fourth 
section of the act should he from the level of average high tides < f occur- 
ring during the stage of the river when the volume is least ; " thai is, 
the mean of the high waters of the river at this place, taken for one or 
more lunatinns when the river is at what is known as its low stage, 
inasmuch, however, as Major Conistook found it, necessary to Jix pro- 
visionally his ssero on insufficient data, it is recommended that, it be 
revised on the principle above staled. 

In reference to the prescriptions of the second (lifih) section of ilu> 

net, the phrase " average Hood-tide" lias been universally accepted to 



iieun nenge hbdi water of the tide; and, with do auIffloaUon in tlio 
.ui^i,i-r, we understand tins 1.0 mean the average of all daily observed 
mg i waters throughout the lull cycle o* i\ year, y D complaint has been 
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e as in the zero-mark fixed by toe engineer officer for fcbe detei 



i oi of the depths oi water at the gulf end of the Pass, it is possible 
tiiat, having been established on a series of only three lunations from 
-v u -ust. L9 to November 9, it may vary slightly from what would bo 
given by sued a protracted series of observations. It is, however our 
Opinion that this aero, as established, is so nearly eotreotj that it need 
tot be altered, for alteration would involve confusion in the comparison 
8? future soundings with those heretofore made. 

i,>i Jin- I. 1 iWiroa full I'vprcssiuti of yoru npinitm h.i to u tba materials tis^aod (do 
Sbur/fofttr ami pwrnHnauoj' with irliidi thts jettiai iiro taing constructed." ami ;is t<, 
Mother the work in being eonstraeled aeaoixUsg to the #p(rTt <>f dm aet,m niiintiunoU 

111 tlm [.miih section tlicii'iiC. 

The several reports of Major Uomstock, the United States engineer 
6J8cer, give a very precise description of the mateiiata used. Maps 
10.3 of his reports of Jane i>, 1878, (since printed as Ex. Doe. No. 77, 
Senate, Forty- fourth Congress, first, session,) and of his fourth report of 
September 21 1, ISTo, represent to I lie eye so clearly the seetion profiles, 
'lie component parte, the dimensions, and manner of construction of the 
h\\ jetties, that we need add nothing descriptively. Our opinion 
ftereou is expressed us follows: 

The commission of engineers ot" 1874 gave the project for these works 
a protracted study, and set, forth a plan and details, with estimates 
founded thereon. ' While Mr, Ends is, by the language of the act, " un- 
hauimeled in the exercise of his judgment and skill in the location, de- 
sign, and construction of said jetties and auxiliary works," yet lie is re- 
hired by the law lo construct " thoroughly substantial and permanent 
Erka. by which said channel may he maintained for all time after their 
Smpletion. 1 ' We find I hat in general plan the jetties of Mr. Kads eor- 
gspQud substantially with those designed by tlm board. The materials 
to be used, as recommended by ihe hoard, were, after methods long 
Itnploycd in Holland, to be of layers of muttresess, of willows or other 
ratable twigs or saplings, placed in layers, with intervening layers of 
Barry-stone, Siill this design was in no respect obligatory upon Mr. 
Kds, Iior should it have been upon an engineer officer of the United 
Sates charged to execute this work. With no experience in this country 
K the execution Of such a work, in such a locality, sod on this scale, it 

V impossible to foresee exactly what the work should be The board 
'tpreSSly states that " it is of opinion that experience In construction 
"iiiv very probaWj show that (he eross-scction of the dikes may be re- 
V:eil dins lessening the cost." It was also an opinion of tho board and 
,J ther engineers that the methods of Holland would undergo material 

VI ili out ion in their actual application in this country, and that expen- 
se in the work on the locality would also show the cheapest and best 
Aethods. Mr. Fads has modified very materially the Holland model of 
Sltrcsses, ami the mattresses he has used are doubtless much inferior 
pthoae of the Dutch. Again, the amount of stone thus far used has 
Vu very small indeed, barely enough to sink the mattresses, Never- 
lelesMhe k'Uies so constructed, except at their ends in deep water, 
Miere some damage has been done, have resisted, without material ii,. 
«Uf V the Hoods, storms, and waves, and there has been more than a 



yeat'9 exposure, with its winter ami autumnal storms, for some portion 
of the existing work. e 

We ilo not con wive it to he required of Mr. Eads Unit each 8**B*.j~g 
the progress shalluxluuitsneh u substantial anil permanent work " as ( ' 
law ultimately contemplates, bat rattier that, each stage of toe *°|r 
shall show an adequacy to create a channel of the depth and widt ;b ™ 
mantled, and at the same time such a fair and Inmost prosecution of* , 
work as sh all lie, as far as it has go no, so much really aocOmpuM'* 
toward the construction of works which, in the language of Bw lvl ' 
11 may ho maintained for all time after their completion," , 1 

While wo believe that engineer officers, applying moneys a PP r °P r w ft Slf. 
to meet their estimates by Congress, would have executed the work w 
fcreutly, especially in applying freely stone to each layer of mattress^) 
uvc are nevertheless of opinion that the work is hciujf constructed CSSt |ili 
tially according to "the spirit o!" the act as mentioned in the tei 
(thirteenth) section thereof." . rf . |S 

We would add thai the greatest variation from I lie sectional , ' 08 ?? M< 
Of the board of 1874 lor the jetties, is to he found on their sea si(j* 
That board recommended that t lie jetties should liavoon their sea » 
the same slopes as on the river or channel side. As actually built UP" 
the foundation mattresses, the sen sides are vertical. Ttlis construe" ^ 
appears to answer every purpose throughout most of the length, lor . 
wide shoals on each side afford great protection, and there is, as 
been expected, a peat accumulation of river-sediment and wave-depo 
against the exterior of the jetties by which t hat protection Is augment . 

The outer ends of the two jetties, and especially the cud oi the ea 
em one, extend beyond their protection, and are greatly exposed; ■' 
we deem that an enlargement uf section and a large application <>l SU>' 
to he essential to security. 

Qum.v:,, Id.DhldbsgW to r..,,^„ mi S I^W* 1 , ««g|mtio»» J^SSf^lSS 

tlusvt.ry i.iii'in'liitit wovk, ulauli you tliiuk Will mAlU 010 ta l>"«'» ™ W 'A " 

rufjiOrudor ihu Stwtanry of Wnr by Mimui't. 

The more important of the duties imposed upon the Secretary ol « K 
by the act are embraced in the thirteenth section ; and of these, the ouj 
one on which we have any suggestions to oiler is that which req" 
him to see that the works shall bo of such substantial ami peimane 
character as shall maintain tho channel for all time after their coral 
lion. .. () f 

We have already remarked that we deem not only an enlaigcmtm j<j 
section, but a large application of stone to be essential to the security J 
thejetties, their sea ends especially, and we are of the opinion l,lul '!' u y 
enlargenieut of section at the sea'omlsand consolidation throughout <2 
the application of stune should be undertaken at once, and a reasnnu 
progress therein be made the. condition of tho second and all future (Wj 
meats. The immediate and full consolidation of the jetties siinuld _ 
neither required nor expected, as they will continue, to settle lor ( s " ()( . 
time, both by subsidence of the bottom upon which they rest, and by , 
compression of 1 tie mattresses of which they are largely composed. ' 
this settlement and consolidation should be hastened, as has just n^_ 
remarked, by the application of stone from time to time, so that ■• 
may be in condition to receive their liuul finish as soon, at least, as 
expected full depth Of water in the channel lias been obtained. 
The present works at, the head of the pass are mostly of a fenta 
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ind temporary character, ami as their proper positions arc determined 
should be replaced by substantial ami permanent structures, to be com- 
pleted before final payments are made. 
Respectfully submitted. 

J. G. BARNARD, 
Col. of Ung. and Bvt. Mai. Genl. 
H. G. WRIGHT, 
Lt. Col. of Bngrs., Bvt. Mai. Genl. 
B. S. ALEXANDER, 
Lt. Col. Brtgrs., Bvt, Brig. Gen., U.S.A. 
Hon. J. D. Cameron, 

Secretary of War, Washington, D. C. 
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